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Monx than a hundred years have psimed since the atthrax orptanioom was found in th.
blood of nick animals and the Russian scientist F. BrauelI' timaeoreed the actioki;*Ul
imaportatnce of this observation. Resah workers (both medical and veteinary) havr
worked unceasingly mince this discovery on the cepiznotologly, e-pidrrmiokipy. bactnionWz.
imnninnology. Ireatncent and pwvrention of this disease. which affcto both agpiculur.l
livestock and human lbeings. In spite of the pio.. whikh has been made in this dime.
tion cases are raconled no-,adayvi in all five continents in almest ev~ery country in Owv
world.

* SRead on I February 19. at O~w Inter-Inouiuwe ConfewYmt+ an 1woblomm of the (andl occa vot
and *pidmioogmy of paniculary atramo infect iotro. at Smoratov.
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Portugal (thepent Plate) !270 1697 12P0 :16
Spain 1721 1312 5117 4,1
Italy 123 I1053 1264 0-16

Gme242 135 164 fl±3
Federal Gernsan Public .20 23 2-0 O00043
Blgium 3 507
U.S1.A. 49 60 47 0-003
MIexico 161 172 114 0-37
Chile 336 23333 0-3
Venezuela 238 133 133 W34
ruguay 68 111 59 0.03
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*~u dor10 a 30 0
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New Hebwram 10 '.e fpire vo figure 2
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0 Haud on Siur of the United'Natimts WorM Healtis Dvgimioe.



lit l:ame the sothern %ftaces and the so-called Mediterranean copuntries where theit
its extensive teattle-.Ireritg are principally affected.

In Nortfh America, Mexico and the United State at% most affected; in Wexit-o furom
10M top 170 Inunan casep; are recorded annually. and -50-610 ctowis in the United Staten,

According tip the official figuresi the highest incidence in 24outh Anterica cocun is
('hie, where abpont .4X) cases. nimounting to 05 pert IMP of the poapulation, are rmw"nrn
annuasllv. Ilowve. floe ioliciil figures do not correspond with porivate o"Is rvatimai

iistlcbyifl~iie~ea ,ws'tiss.A Pourvey or the Chilean htaspitmlus bpy Morcmder, Soalar and
Sosat indicaited tlint 717 ainthsrax patients wce admitte to hompital in IDW.In Chile
antlirix occursi snore often than Isrueellosis, dysienitery ana eve more f eluetly tha%
pertummis and (ilijtheria. The next highest incidence is in Paraguay (0-4), Venezuelit
10-34). Argtenlin.% (0-17). FEcoador (0-1). andi noon.

CGUAtesitala ha11 fte hight-Mt incidlence' in the Central American states. anci In America
incidence in tinam at its loighwes in countries with a highly developed eattle-lbrrditV

Anthntx is widcly distribuited throughout Amin. In Turkey. fer example. 15MK and
more huniAs cases ar recorded annually. According to the offidAl figulres 44144 cams
were recotrdled ins 1950-52. which is a yearly average of 0.7 for every 1(0M) of the popuh.-
tion. A coissider-ialc mniner of anthrax cases is recordedl in Traci (043). Ceylon and a
nuniber (if countries in Western Asia (Aden, Jordan. Soudi Arabia, etc.).

The U.N. World Health Organimdton states that in Africa in MM5.2 a high intcie
was recorded in the Cape Verde bIlands (4-.:3): incidence was conaiderably lower in
Tanganyika (0-461), Ruanda.Urundi (0.41), Portuguese Guinea (41114), Kenya (41P12), and
imp on.

Huowever, the auithors of 1I1hs'del pideusinloej (Simmons. Wain, Andenton and others)
state that the recording of cases in Atica in inaccurate. as it in in Asia. Theme in a hiA
incidence among human beings in Oceania. in the New Hebrides (2). An was the cawe
with Chile, the WVorl Health Organization's figures often disagree with the special
statistical sturveys made by individuals; as a rule they indicate faulty calculations, and
so cannot claim .to lor exhaustive and reliable. From this we may conclude that w*ui
epidentiologieal statistics on anthrax cannot be in perfect ordler, and that connsideralpi.
imnprovements are eme ntial.

As one inight expect. incidence among human beings in countries with a large
cattle-loreeling industry is directly connected with epizontiex.

According to figures publisthed lay the International Epizootles B~ureau move than
7000 cases among cattle were recorded in 175 districts in Portugal in 1033. in Span
there were 4076 cases in 131 districts, in 0reem logo villages were affected by anthrax,
and 763 foci of this discae were tound in Italy; all these figures relate to the yeaor 1IM3
More than 2000 outbreaks of anthrax are recoidcd every year in India; in ISM3 alone
0624 head of cattle developed the disese in, India, and 7616 died as a remult of it.

According to Delp" and Kaveh. in Iran one million sheep out of 15 million diedl a
anthrax every year up to very recent time.,

As a rule, agricultural livestock are the sources or anthrax Infection everywhere.
but the dominant species in this respect varies from country to country. For example.
11kev states that in Bulgaria %it* animals principally affected are sa"e. then lat~e
domestic ruminants and hMims. In Jugosavia Pheep and pigs are affieted. In North
Africa 131orocco Egypt) and in Poe Asian countries (Iran. Turkey. Arabia) the mini
frequent and typical eames occur among sheep and goats. Cattle and henwae are the
principal source of anthrax intectirn in the Argentine, Mexico. Equatorial and Sotuth
Africa and India. in the latter countries in particular. theme are frequent outtbrtas
among water buffaloes, etc. For many years cattle were the animals principally affectedl
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,the .S~.A., but in 19I-3156 pigs accounted for a conslidcrable prinportion of the ramss
jfa large in'nlr of anthrax outbreaks (23W Ooutbreaks in 38 states); third, in order

u~f iniportanee were iuink, then only horses and mules, sheep and deer.
D~uring the first eight month* o4 1953 a total oif 1*4 outbreaks. were recorded in the

t7,S.A.. they affi-ctvil 310o head or cattle. III pigs. 86 mink, 51 sheep andl 8 hones.
Vrieriiiarv workers estitedt" that 41 per cent or the outbreaks were caused loy fvwl.
,11316'. eslwerillv bout' nieal, countaminated by anthrax spxores, 20) per enit, lby iurfee
"r(AliuiU. 24) arose after injectious 4f defective vaccine, and the causes of the remaindcer
;.ere unknown. The American workers Hell, S9tein And Sviith have deviatil a great
&.3l ofstodv to the epirzootic situation which obtained in the U.S.A. in 14152. when 11142
.,utlurnks were n-conled in 432 districts in 32 states. lit the course of thes ottlreAks
~ICA animhals died, mid this was the highest nsmler of outiornoks ever rteord.lA in OoI ra~r Thei situation arse duc to infection in herds or hops in Illintlis, Indiana, Iowa,

M:*iig'ii u:~ Oiod~ain ~ aM ~,x n~thsnfb~ i.F.When an investigationn 'feI thaL outbreaks were carried out in the Middle West of the U.S.A. it becatme apparent that
almosLt all the outbreaks were of alimentary origin. In Ohio, for example, the anthrax
locillus was isolated front raw bone meal which was being fed to pigs. This meal w-as

jfliJl~awtd from Belgiumn (it came apparently from the Belgian Congo).
According to Stein the characteristics of these Outbareaks among hogs wrere in general
folflows: they were very widespread, arose in winter in area where there had been

previous eases. the incidence and mortality were low and there were no recurring cas
amtong hops or other animals kept in clone proximity to the hogs. Incidence among
;annhred mink in the second interesting feature of the principal animal noures of
anthrax in the U.S.A.; it also occurs in other western countries. Published veterinary
-tat itics mention cases among mink every year; similar epizootics in France were
ilcicribed byv Paille in INS8. Consumption of infmcted food cau;,ed thene ease.

In addition to the animal son.ce of anthrax huge anil foci '-ortinue to exist in many
"antries; these are are-as which became contaminated by anthrax sports many year's

qo. The 'accuriled fields" of LA Reauce in France (now the Deprtment d'Eure et
Lore) have been well known for many years; the shepherds. filled with terror by this
devaxtating disease, fled fromn La Beauice into the marshy regions of Moonne, so creAting
nrw foci of infetion them.. In Jugotslavia certain pastures in the Chengnr districtf awl in Serbia are extremely dangeroum, an in the Nene valley in Northamptonshire,
England. the San Joaquin and Sacramento valleys in California, pastures in South
Dlakota. the shores of the Gulf of Mexico and the valleys of the Mississippi and Mtisouri
in the United States.I When the rivers flood. organisms from the surface of these soil foci are spread over
a aride area. increasing the range of the infection. Depending on the conditions of infeI twfin, anthrax in human Imeirgi may be occupational (developed as a remilt of industrial
oragricultural work) and noti-occupational (chance infection, or infection due to certain
umditions in everyday life).

Occupational agricultural anthrax in a result of infection either from animals or from

In capitalist countries the desire in agriculture to make gnod Wouen due to an animal's
4Iath leads to failure to observe elementary precautions and to asaf of anthrax among
rauman beings A low level of pernonal hygiene and lack of medical knowledge contributes
ca this state of affirs among the peasants in countries with outdated soda! systems.I Cases arise as a% result of looking after sick animals, skinning the carese, handling
.1imnal raw material, burying or using the bodies of animals which died of the disease.
'110d in other ways. In African countries (Mostambique, Angola, the Union of South
Africa, Kenya, Rihodesia, Tanganyika) the moot frequent cause of lare-scal outbreaks



441';l lll hr.I i.. ;lsted,'lli~ Iac q-4 f ill.,l iIII .
1
Aaail ; 1 all |1111 i rt and "lln) (, lr.imsun. 1t.4 Vl'.l lpills.

t i'ill I he,. I ,,i. t alllll ,, ili h tela fii"! (if hlhe !di iase.
h im, nvv4; a ,ar r.i it, vlas..ify uith va;amsqs oaecurrilng in agrie.lture thtrs which rie

Elit lt Ii 6hitNl' Jerts.i.al lodes I.*v |1t44i. ;nul .4l;.# thh(O .ea.-A 4i-ll4.nectel Willi di-ving
illaif era.Iaaia It,114-A ti .11.f,4 li iia..al (I'.aIin d. Ielgihni and oter couintri.-s).

F~ir-4 its tlt" vati';l-lo.y ( I& tw i ispo I ia hdwatrial anthnu!( mnltE litaieb"t cam-s wich
.mri-e it, ;i re ill i f hIa.tllia.. i;a -. ll wiwol. hair. hideI.s anl .6kills.

Is ., lt d'l lie+. -' 1r 4.atalajh, like 1'lited States. u hieh arr htr.--os-ale e u4nl4Uflh#l
o41" Ih11 r.fw Illih'li aaa In'iltii ettl|. ilt.str nal antl.l ,x sla tws i Iark.l endency 1.1
IiI4*tllt -4I'4',l'. t , li top, Id. Steih. W4.Iff anuad Heinann. ill the perioid 19-34-441 total If
1i 0 t 4.'a' 6 1.alathImx ' re. (lo.,4ifiil. aue fqldiw-- 7"5 (70 per cent) were connected %ilh,
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Ninety-.nine Tier (ent of all the industrial anthrax cases in the U.S.A. are concentratut
ill Newii nglaind and the Middle of the Atlantic se-aboId, in the states of Pennylvana.
Ne-w York. New Jersey. Maslsachustetts. 'ew Hampshire. Delaware and Connecticut.
Thi% ean Ile simply explained. sinc- 9O per cent of the tanning and wool. and hair.
prter.imei. indu.try tf the United States is concentrated in this area. In contrast to this.
ut.raetijtiral anthrax, as -ae have already mentioned, occurs mainly in the gtates of
|IIvuiafna. California, Texas. Missour. 3lissisippi, South Dakota and Arkansas. when.
there an- the greatest cattle-breding districts.

If the development 4f industrial anthrax in the U.S.A. is traced over the perd
1 il1-49 with reference to the nature of the raw material treated, the following
tf figures is olitaine i: hides and skins in 1919-25 caused 64"5 per cent, in 192".3lt

mi per cent. and in 19i39-4 iS per cent of cases. The figures for wool and hair for the
forreljtnding times are ,35. 5. 44 and I42 per cent.

It fiilltou from the flndingn tabulated above that industrial anthrax in the V.1..
- i, rtI-eins! steadily. it is .ow far more common than igricultural anthrax and exceed'
Sli.. t,,tal of ehant 4, and .imilar l...s ihy an even greater margin. In its turn industrial

anthrax is lccoiming mor. choely c,.nected with :he processing of wool and hair. anl
in ll.rli.ia:ir With that itnimrtel frm Western Asia and Southern Europe (G(ten .
litaivy, l'ortgal. Spain. (Cylrus. Mala. etc.).

ill the United 'Statesthese who develop the di-,,tvw moat often are thce sho wm k
in factori, making wtollen caret.s and .hawl,. on the pre-spinning and spinning
i;r-sses 11O0-2 per cent); dyers contract the disase much more rarely (4-1 per cent).
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The. iuoere.'a4 inl thIe lonili.rtim.n of intlu-mriaI aisitimx .*uiaiated h ib e lminhir
*~a .1010 al .tl' al 4I.ait-n? titimi. 1..o't that thle crtrjavI itesl textiltr i.vulnatry ha.
4.%-4144 1111me . 111r.'htI11 tit tali. ii.t '.rv. %Vhvrew. tilt Cilitei Sta~tes impmjw-1teu
-,I$ inillim iua i, r hiide'. at,d ini its tlsl9~. the. quWaHI ity hall dlrro...,ql to- IC:1 msillicss H, toy
I!019I. %% lies iitit I..~ts~ fir vaa Iwi ;11.4 text iii' W1.10 hatl int-mused.~i frooss :WA1 ntilsi. lie ill
i!01!1 141 4M)t muulljeasio il. ande inkpjortp- if wonair liver htilt- ~ i~i5~ wiullii

tin 44et ff151 S iilliem li Ii e 17 inilluat. Il ill 1!1.41I. Whlein ltn ellidlenlolungial aawlvi"6
UIfMadelt it l"e'C.41 01ap roln't that tile ninjority oaf tilt nsevt r'uim~errel tl95 per venat)

fasille friau ltasiliiig. gahitkm itmnporteti fnans Ittilitt. l'ckitats id Cifla. Th'le ltrit.
4ofr inf.'ivies f7oum bair ftid wool oaru' 24 and 7oft woonecively.

Of N-1 camae'naytil~e' in which joersuuins had lse.:e imfreted fountl hair, 74 were tihle tit
mohair. 5 tot horic-hsair and 3 tea hair foam other notim-A (i.e. from cattle. camelst ande

It wall clear that mohair wart contaminated to a greater extent than goatskin.Th
rea.o.fl for tisL I5m-tims cle-a r u-4eaLouicirr tha~t the skirn (if one Lroat m~ikt,, tai li ne
,might onit (e.g. 1-31 II.). whereas the wool of sevreral goiats. wouldl Ie requsired to make up)
asunilar weight 'unit : therefore there is more chance of hecoming infected from ti~e wool.

Almolit all the cases. connected with wool-procestaing occurred in the curpett-ita'w 4.g
131haotry. 1the fact is that moot of the so-called *degreased" wool obtained frmn shaar-

Ssn~s of animals which died of anthrax is taken by them carpet factories, and onl3 a very
sllproportion of it goes to the textile industry, :-,) if the carpet induiltry consumed

PO.MAX lb of degreased wool, the 'extilo industry took only 25,000 lb).
We may classify an ,xporadic those casms which did not aris through the pattient'sl

..crupation, anthrax contracted fall a result of using infected shaving brushes -sill serve
;% an example. Such ca."s were of quite regular occurree in the U.SA.. England and
Japan until the beginning of the nineteen-forties.

In Kenya the natives smear their bodies with animal fatt and often become infected
vith anthrax in this wany.

In manv count rics v~es often occur which are due to wearing caps. collars gloves.
'Carve". anil other cveryday garments which are contaminated by anthrlax s~porest.
Jamison and Green have described cases *hich occurred among stevedores through
carrying baigs containing bone aeal and organic fertlizsers.

Outside the Soviet Union anthrax persists in the agricultural indluxtry, due to theIfollowing circuaiatances: cases among cattle are diagnosed late, raw material its not
uijinfected before use, animals which have developed the dies are slaughtered and

anteps are taken to deal with infected "oI: in Industtry generally Itst development is
jaWed by- processing local and imported animal raw materials. in pairticular goat.
skins and mohair.

In the countries where occupational anthrax ocurs the incidenice r~achv its peak at
the following seasons: July-September in the northern hemisphere (Spain. Greece.
IrAq. Turkey, etc.). and during the firsat months of the year in the southern hemisphere
tLganda. Chile. Uruguay. etc.). 1tis is directly connected with the seaonal nature of

ihe epizooties. The seastonal frequency of casep in industry depend on the morathly
:-mnpo of work in factories procesig animal raw material (in U.S.A.. England. Tlelgium .
etc.).

Outside the Soviet Union the cutarwoust form of anthrax predominates; the intestinal
,nn is met with extremely rarely, and the pneumemic form is even rarer. For example.

.Nrading to statistics pmpazed by 0. Smith, the well-kmown Ameican expert on
4thrax, 1-7 per cent of came ane internal fourns of anthrax. whereas 96-3 per cent of
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cases ta~ke the eittanetnas foriu,, Of 640 eapiv eonxidemd fy Smith, tally 4 pi-Mait
cleveloipetl the primary pneumonic fonui of anthrax. andw rally' 2 the- intentinl form.

A inas (iutIortak or the intestituiI form. of anthrax was olisrrveid ;n Haiti in 19343.
Manyw foreign scientists state that albout halif of all the cutancoum aw of anthrax

showi locahlzition onl the face. head anud neck, whichl again emphaszt- the part pikyvsl
Ipy infected finger nails in scratehing the infection into the skin.

[it contrast top file situation in F.uurmqw. there is a high death rate fran anthrux in thq
li.N.A. in agricultore and *lsi. tgp infection frian articles in everyday drateentie te*.
Althuougha the death rate in industry fell from L0 per cent in 1910-20 to e eti
19. 1-43;, it maintains its high level in agricultural diistricti in the U.S.A., varying from

'10 to 25) per cent.
It. is appropriate here to draww an analogy with Olpturev'x ohiservations showing that

tularaen.iia' aund tick-lbone ricketitiottin are mnore vinulent onl the American continenittha
in Kiitsiat (%ee Z/h. mikrolbiol., 1idmniol. immnnoltiol. 9, IILW).

Amuerican workrrs eimnecttbe highi deatht rate from anthrax in agriculture with thie
fact that persons suifl'ring frint the dimeese ueeck medical advice tooi late anti the casfs
are not diagnonedl in time, which leads to great deterioration in the prognosis.

Re(-ommnendatin-i for the pri-vcntion of anthrax were developed cmn an internationali
level Ivy a commnis,;ion of experts from the World Health Organization in co-operation
with experts fronm the United Nations Food and Agriculture Organization; thewc
reconmenuations were pubilished in 191.

,tA~a~MILCWith themse comumendations, a campiign against anthrAx in agriculture
providm for early diagnosis of the dibieaxe, dcstract ion of infected caresses. cheap or
free vaccination of cattle and medical education of the population in the prevention of

A process is muggested for industry whereby animal ra* material* coming in for'
processing are deontairinated.

In agriculture foci are principally destroyed by immunizing the cattle with various
live vaccies (M. Strn's vaccne in India, Africa. Great Britain and othe otrn

Nitta and Takashi's vaccine in Japan, and with anthrax lacterina in the U.S.A.L.
Recently (i.e. in 1MA5) a chemical vaccine has been developed by Wright and hi6
colleagues, :and is being brought into use in the U.S.A.

Muach Attention is paid in the foreign literaure to Max Stern's vaccine, which lie
developod in the Ondiersitepoort veterinary institute in the Trnv&al. It has b"~
nanieul "vaccinc botrain 34 F2". The principle used in preparing the vaccine is to select
immuinogcnic hut avinulent R-formn strains of anthrax which have been grown in an
atnuospherr with A high CO. content (X-50 per cent). This vaccine was successfvllyr
tested in the Union of South Africa, India, Jugoalavia and in other countries.

There is a vaccine in England which 6v based on a similar idea, but it is suspended ma
glycerol and saponin and was developed in the veterinary laboratory of the Ministry of
Agriculture and Fisheries at Weylpridge, Surrey and is offit-iAlly recognized as confmring
immunity to, andl preventing, anthrax in agricultural animale.

Amercan research workers (Wright and his colleagues. I9OU) prepared a fl'tenahi
anthrax preventive antigen by cultivating a non-proteolytic and non-encapsulated
strain in a synthetic fluid medium. The antigen pirlcipitated with alum has marked
prophylactic propertiesi :hethev used in animals (rabbits. monkeysa) or human bebwkm
Human beings are given three subcutaneous injections each of 053 ml of the antiga.
which gave under experimental coriditions a reliable state Of immunnity-. Very remenly
Poor and Tresnelt have prepared a prophylactic antigen by cultivating anthrax bmacilli
in a complex medium containing serum albumin and yftat extract. Thre downs at Ilk
20 and 30 mg respectively gave monkeys protection against 20,000-200,000 LD50.
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It4Nlr a.nd Twse.'*I wren- fr oilinions flint th6~ prs'pnrntion, with its mrrdn iamums.-
grsi p'r'I's'rien uitil II ib noe 4lvm'f*- 4' irtss wheni 11-4-4 in mniuskfeyw. made a ;wnetie.al
*sqtnrhw teill- a.inevi~s of husiu~em uavniti~mpw'ail~l.'; suchs lmmn izatioll was noet
*v,.-iIbk' ira.1 tisms114tri1 Vatetlir-tylms vaeimft'u wie Winch.

in rontr.%t to1 file A~tuntioa obltainimig ill thle Soviet viion other nationx uhevcte
lit:tle a-eseclrell 14 tins iauabmingj tlt' %lnfe' iof ilia- moil asnd reidraj it ivioiogziely frve frntn

Theam *'mim.ij ravaeiviii. teogeller uki: er norithuinwI4. i9 lireri foar the. *iLtjnfmi* of
jaithara ill .e11lsialmI in Kurw.;,t, wil-'s'an ilm fhie tsmitewl Staatim the use of strtenoicititvi
mn'-01444 innli Issmalseeelnesat istfi-vtivity ti-Ati; ins ladwirntoory ins nmic ise nft-rrti.

TheL~.r~ nitbodx or 4iisfle'ting woold 1114 iiair ixe t"e in tile' in;a'esity ofI r,,.15&tiitVC m444:.eh4 tile %.viet Union; levIc tile pickling methieml (Ss'milivifoII) tre'nt.
muti ith iljiitr fdioxie (Robnerton) mind with tivirturw of ioline fir iodeine vmmlrmar
t~isnith) hav lien setigg'eteeI ase methseit of dlisinfecting hise'a ant[ ,kill%. 31aelkaals

miw.av la ii n of formaldehyde for di-tinecting earpetif (luringL natnuactumre. The
sjmmciaI Unite'd Nat ionse Consniseion inugjgemts lime-water for dliinfecting workshop.. etc.

'~mmplmenni awl. an ntibiotk'm (penicillin. ehlorietracycline, chloramphniro1'. oxyttra-
J .~cirinm') an-l ,Srtin.Iv remcminended ass effctiive meanx of treating Anthrax ca".ue in

ifleititin to asnthrax ant imecrtm ami amnnical preparations. For example, in the 'United
Ntales antilpiotics are preferred to &fltipmit bcauseim of its allergenic propesteme

Thiere is no large-n'cle, specific prcipyaxis for human bings in any caipitaiset
enuatry at prement, in contrast to the achmet; at preseent in operation in the Soviet
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